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DETAILED ACTION 
Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 3, 4, 6, 7, 11-18 & 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Shabani et al. Shabani et al teaches a method for quantitatively analyzing 
a wafer for metal impurities (Figure 2), wherein, the wafer has first and second surfaces 
(Figure 1 ), comprising: heating the first surface of the wafer to diffuse the metal 
impurities to the second surface in an environment at !east substantially free of 
contamination; cooling the first surface of the wafer; and quantitatively analyzing the 
second surface of the wafer for the metal impurities (Page 2025 Experimental Section; 
Bottom first Paragraph & Abstract). 

3. For Ciaim 3 Shabani et al teaches a method for quantitatively analyzing a wafer 
of Claim 1 , wherein heating the first surface of the wafer includes heating the first 
surface of the wafer via a hotplate (Page 2027; Column 2 Bottom of 2 nd paragraph). 

4. For Claim 4, Shabani et al teaches the method for quantitatively analyzing a 
wafer of Claim 3, wherein heating the first surface of the wafer via a hotplate includes 
using a susceptor between the first surface of the wafer and the hotplate (Figurel & 
Figure 2 and Page 2027; Column 2 Bottom of 2 nd paragraph). Examiner takes the 
position that the clean wafer and Teflon plate both define a susceptor. 
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5. For Claim 6, Shabani et al teaches the method of quantitatively analyzing a wafer 
of Claim 1 , wherein heating the first surface of the wafer includes heating the wafer in a 
non-oxygen containing environment (Experimental Section; Page 2025, Bottom of 1 st 
Paragraph). 

6. For Claim 7, Shabani et al teaches the method of quantitatively analyzing a wafer 
of Claim 6, wherein heating the wafer in a non-oxygen environment includes heating the 
wafer in a nitrogen gas environment (Experimental Section; Page 2025, Bottom of 1 st 
Paragraph). • 

7. For Claim 11, Shabani et at teaches the method of quantitatively -analyzing a 
wafer of Claim 1 wherein, quantitatively analyzing the second surface of the wafer 
includes measuring the metal impurities on the second surface (Figure 3 & Page 2026; 
Column 2, 3 rd paragraph). 

8. For Claim 12, Shabani et al teaches the method for quantitatively, analyzing a 
wafer of Claim 1 wherein, quantitatively analyzing the second surface of the wafer 
includes extracting the metal impurities from the second surface (Figure 2 & Page 2026, 
Column 1, Paragraph in between Figure 1 and Figure 2). 

9. For Claim 13, Shabani et al teaches the method of quantitatively analyzing a 
wafer of Claim 12 wherein extracting the metal impurities includes decomposing the 
second surface of the wafer and scanning an extraction solution droplet across a 
second surface (P. 2025 Experimental Section; 1 st and 2 nd Paragraphs & Figure 2 & 
Page 2026, Column 1, Paragraph in between Figure 1 and Figure 2). 



Application/Control Number: 10/760,661 Page 4 

Art Unit: 1709 

10. For Claim 14, Shabani et al teaches the method of quantitatively analyzing a 
wafer of claim 12, wherein extracting the metal impurities includes adding an extraction 
solution droplet on the second surface and spreading the droplet across the second 
surface (Figure 2 & Page 2026, Column 1, Paragraph in between Figure 1 and Figure 
2). Examiner takes the position that when the wafer is positioned onto the susceptor 
where the droplet is placed, the droplet is spread across the second surface. 

11. For Claim 15, Shabani et al teaches the method of quantitatively analyzing a 
wafer of Claim 1 , further comprising removing a native oxide layer from at least one of 
the first and second surfaces of the wafer (Page 2025, Experimental Section, 1 st 
Paragraph). > 

12. For Claim 16, Shabani et al teaches the method of quantitatively analyzing a 
wafer of Claim 15, wherein removing a native oxide layer includes removing the native 
oxide layer by vapor phase decomposition (Page 2025,: Experimental Section, 1 st 
Paragraph). Examiner takes the position that the etching solution takes on a vapor form 
during the etching process and therefore is considered vapor phase decomposition. 

13. For Claim 17, Shabani et al teaches the method of quantitatively analyzing a 
wafer of Claim 15, wherein removing a native oxide layer from at least one of the first 
surface and second surface of the wafer occurs before heating the first surface of the 
wafer (Figure 8). 

14. For Claim 18, Shabani et al teaches a method for quantitatively analyzing a wafer 
for metal impurities, wherein the wafer has first and second surfaces, comprising: 
removing a native oxide layer from at least one of the first and second surfaces of the 
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wafer; heating the first surface of the wafer via a hotplate to diffuse the metal impurities 
to the second surface in an environment at least substantially free of contamination, 
wherein a susceptor is used between the first surface of the wafer and the hotplate 
(Figure 1 ); cooling the first surface of the wafer; and quantitatively analyzing the second 
surface of the wafer for impurities (Figure 2). 

1 5. For Claim 20, Shabani et al teaches the method of quantitatively analyzing a 
wafer of Claim 18, wherein removing a native oxide layer includes removing the native 
oxide layer by vapor phase decomposition (Page 2025, Experimental Section, 1 st 
Paragraph). Examiner takes the position that the etching solution takes on a vapor form 
during the etching process and therefore is considered vapor phase decomposition. 

Claim Rejections - 35 USC § 103 

1 6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. . 
Patentability shall not be negatived by the manner in which the invention was made. 

1 7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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18. Claims 2, 5, 19, & 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over. Shabani et al. Regarding Claim 2, Shabani et al teaches the method for 
quantitatively analyzing a wafer of Claim 1 . Shabani et al does not explicitly teach that 
the method of Claim 1 is for nickel. Shabani et al does however implicitly suggest that 
the method could be used for the quantitative analysis of nickel (Figures 1 & 2, & Page 
2026, Column 2, 2 nd Paragraph). It would have been obvious to one of ordinary skill at 
the time the invention was made to modify Shabani et al because Shabani et al 
suggests that the method could be used for a transition metal, copper. Nickel, like 
copper is also a transition metal. 

19.. For. Claim 5, Shabani et al teaches the method of quantitatively analyzing a wafer 
of Claim 3. Shabani et al does not teachthe method of Claim 3 wherein cooling the first 
surface of the wafer includes switching off the hotplate and leaving the first surface of 
the wafer in thermal communication with the hotplate. It would have been obvious to 
one of ordinary skill at the time the invention was made to modify Shabani et al to switch 
off the hotplate and leave the first surface of the wafer in thermal communication with 
the hotplate because this would be one way for the wafer to slowly cool down to room 
temperature on the hot plate, this would allow for a longer period of time for the metal 
impurity to move to the surfaces of the wafer to be analyzed, and better reproducibility 
of the analysis of the metal impurities. 

20. For Claim 19, Shabani et al teaches the method of quantitatively analyzing a 
wafer of Claim 18. Shabani et al does not explicitly teach that the method of Claim 18 is 
for nickel. Shabani et al does however implicitly suggest that the method could be used 
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for the quantitative analysis of nickel (Figures 1 & 2, & Page 2026, Column 2, 2 nd 
Paragraph). It would have been obvious to one of ordinary skill at the time the invention 
was made to modify Shabani et al because Shabani et al suggests that the method 
could be used for a transition metal, copper. Nickel, like copper is also a transition . 
metal. 

21. For Claim 21 , Shabani et al teaches the method of quantitatively analyzing a 
wafer of Claim 18. Shabani et al does not teach Claim 18 wherein cooling the first 
surface of the wafer includes switching off the hot plate and leaving the first surface Of 
the wafer in thermal communication with the hotplate. It would have beeri obvious to 
one of ordinary skill at the time the invention was made to modify Shabani et al to switch : 
off the hotplate and leave the first surface of the wafer in thermal communication with : 
the hotplate because this would allow the wafer to slowly cool down to room 
temperature oit the hot plate, this would allow for a longer period of time for the metal 
impurity tc move to the surfaces of the wafer to be analyzed, and better reproducibility 
of the analysis of the metal impurities. 

22. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shabani 
et al and in view of Batchelder et al (US6544338). Regarding Claim 8, Shabani et al , 
teaches all of the claim limitations of Claim 1. Shabani et al does not teach the method 
of quantitatively analyzing a wafer of Claim 1, wherein cooling the first surface of the 
wafer includes cooling the wafer via a cooling plate. Batchelder et al teaches this 
feature. Batchelder et al teaches an inverted hot plate cure module with a built in 
cooling plate (Abstract & Figures 3A, 9A, & 9B). It would have been obvious to one of 
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ordinary skill at the time the invention was made to modify Shabani et al with Batchelder 
et al because of the compact design and smaller size of the inverted hot plate, this 
would allow for a reduction of cost for equipment, and space for the experiments to be 
performed. 

23. Claims 9 & 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shabani et al in view of Gilton (US61 94326). Regarding Claim 9, Shabani et al teaches 
the method of Claim 1. Shabani et al does not teach cooling the first surface of the 
wafer includes cooling the wafer via a fluid solution. Gilton teaches this feature. Gilton 
teaches the use of fluid solutions for rinsing etched wafers (Abstract). It would have 
been obvious to one of ordinary skill at the- time the invention was made to modify 
Shabani et al with Gilton because rinsing with fluid solution below a temperature of 0°C 
allows for greater control over the etching process (Abstract). Examiner takes the 
position that during the etching process, the temperature of the wafer increases. The 
rinsing fluid solution used at a temperature of 0°C, cools the wafer down. 

24. For Claim 10, Shabani et al and Gilton teach all of the claim limitations of Claim 
9. Shabani et al does not teach cooling the first surface of the wafer includes cooling 
the wafer via a fluid solution that includes ethylene glycol. Gilton teaches this feature. 
Gilton teaches the use of fluid solutions for rinsing etched wafers (Abstract). It would 
have been obvious to one of ordinary skill at the time the invention was made to modify 
Shabani et al with Gilton because rinsing with fluid solution below a temperature of 0°C 
allows for greater control over the etching process (Abstract). 
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25. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shabani 
et al in view of Shabani et al (20020101576). Regarding Claim 22, Shabani et al 
teaches the method of quantitatively analyzing a wafer of Claim 18, wherein 
quantitatively analyzing the second surface of the wafer includes performing at least 
one of vapor phase decomposition inductively coupled plasma-mass spectroscopy and 
vapor phase decomposition total x-ray fluorescence (Figure 2 and Page 2027. Column 1 
1 st Paragraph). Shabani et al does not teach the use of vapor phase decomposition 
inductively coupled plasma-mass spectroscopy. Shabani et al (20020101576) teaches 
the use of vapor phase inductively coupled plasma mass spectroscopy (Claims 1 , 5, 6, 
& 7) in the quantitative analysis of silicon substrates. It would have been obvious to one. 
of ordinary skill in the art that the time the invention was made to use vapor phase 
decomposition inductively coupled plasma-mass spectroscopy and vapor phase 
decomposition total x-ray fluorescence in the quantitative anaiysis of a wafer of Claim 
18 because these were conventional analytical techniques present at the time of the 
invention. 

26. Claims 23-28 & 31-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shabani et al in view of SEMI Standard M33-0998. Regarding Claim 
23, Shabani et al teaches a method for quantitatively analyzing a wafer, wherein the 
wafer has first and second surfaces, comprising: heating the first surface of the wafer to 
diffuse the metal impurity to the second surface in an environment at least substantially 
free of contamination (Page 2025; Experimental Section): cooling the first surface of the 
wafer (Figure 1); and quantitatively analyzing the second surface of the wafer (Figure 2) 
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and that the metal impurity to be copper (Abstract). Shabani et al does not teach that 
the metal impurity being analyzed for is nickel. M33-0998 teaches that a method of 
quantitatively analyzing for metal impurities in silicon wafers to comprise both copper 
and nickel. It would have been obvious to one of ordinary skill at the time the invention 
was made to modify Shabani et al with M33-0998 because M33-0998 suggests the test 
is valid for both nickel and copper metal impurities (Abstract). 

27. For Claim 24, Shabani et al in combination with M33-0998 teach all of the claim 
limitations of Claim 23. Shabani et al further teaches the method of Claim 23 wherein 
heating the first surface of the wafer includes heating the first surface of the wafer via a 
hotplate (Figurel). Shabani et al does not teach that the metal impurity being analyzed 
for is nickel. M33-0998 teaches that a method of quantitatively analyzing for metal 
impurities in silicon wafers to comprise both copper and nickel. It would have been 
obvious to one of ordinary skill at the time the invention was made to modify Shabani et 
al with M33-0998 because M33-0998 suggests the test is valid for both nickel and 
copper metal impurities (Abstract). 

28. For Claim 25, Shabani et al in combination with M33-0998 teach all of the claim 
limitations of Claim 24. Shabani et al further teaches the method of quantitatively 
analyzing a wafer for Claim 24 wherein heating the first surface of the wafer via a 
hotplate includes placing a susceptor between the first surface of the wafer and the 
hotplate (Figure 1 ). Shabani et al does not teach that the metal impurity being analyzed 
for is nickel. M33-0998 teaches that a method of quantitatively analyzing for metal 
impurities in silicon wafers to comprise both copper and nickel (Abstract). It would have 
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been obvious to one of ordinary skill at the time the invention was made to modify 
Shabani et al with M33-0998 because M33-0998 suggests the test is valid for both 
nickel and copper metal impurities (Abstract). 

29. For Claim 26 Shabani et al in combination with M33-0998 teach all of the claim 
limitations of Claim 24. Shabani et al does not teach the method of quantitatively 
analyzing a wafer for Claim 24 wherein cooling the first surface of the wafer includes 
switching off the hot plate and leaving the first surface of the wafer in thermal 
communication with the hotplate or that the metal impurity being analyzed is nickel. 
M33-0998 teaches the method of quantitatively analyzing for metal impurities in silicon 
wafers to comprise both copper and nickel (Abstract). It would have been obvious to 
one of ordinary skill at the time the invention was made to modify Shabani et al to switch 
off the hotplate and leave the first surface of the wafer in thermal communication with 
the hotplate because this would allow the wafer to slowly cool down to room 
temperature on the hot plate, this would allow for a longer period of time for the metal 
impurity to move to the surfaces of the wafer to be analyzed, and better reproducibility 
of the analysis of the metal impurities. 

30. For Claim 27, Shabani et al in combination with M33-0998 teaches of the claim 
limitations of Claim 23. Shabani et al further teaches the method of quantitatively 
analyzing a wafer of Claim 23, wherein heating the first surface of the wafer includes 
heating the wafer in a non-oxygen containing environment (Page 2025 Experimental 
Section). Shabani et al does not teach that the metal impurity being analyzed for is 
nickel. M33-0998 teaches that a method of quantitatively analyzing for metal impurities 
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in silicon wafers to comprise both copper and nickel. It would have been obvious to one 
of ordinary skill at the time the invention was made to modify Shabani et al with M33- 
0998 because M33-0998 suggests the test is valid for both nickel and copper metal 
impurities (Abstract). 

31 . Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shabani 
et al, M33-0998 and in further view of Batchelder et al (US6544338). Regarding Claim 
28, Shabani et al and M33-0998 teach all of the claim limitations of Claim 23. Shabani 
et al and M33-0998 does not teach the method of quantitatively analyzing a wafer of 
Claim 23, wherein cooling the first surface of the wafer includes cooling the wafer via a 
cooling plate. Batchelder et al teaches this feature. Batchelder et al teaches an inverted 
hot plate cure module with a built in cooling plate (Abstract & Figures 3A, 9A, & 9B). It 
would have been obvious to one of ordinary skill at the time the invention was made to 
modify Shabani et al and M33-0998 with Batchelder et al because of the size of the 
inverted hot plate, this would allow for a reduction of cost for equipment, and space for 
the experiments to be performed. 

32. For Claim 31 , Shabani et al teaches a method of quantitatively analyzing a wafer 
of Claim 23. Shabani et al further teaches the method of quantitatively analyzing a wafer 
of Claim 23, wherein quantitatively analyzing the second surface of the wafer includes 
extracting copper. Shabani et al does not teach the method of quantitatively analyzing a 
wafer of Claim 23, wherein quantitatively analyzing the second surface of the wafer 
includes extracting nickel. M33-0998 teaches this feature. M33-0998 teaches a method 
of quantitatively analyzing a wafer of Claim 23, wherein quantitatively analyzing the 
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second surface of the wafer includes extracting nickel (Abstract). It would have been 
obvious to one of ordinary skill at the time the invention was made to modify Shabani et 
al with M33-0998 because M33-0998 suggests the test is valid for both nickel and 
copper metal impurities (Abstract). 

33. For Claim 32, Shabani et al teaches the method of quantitatively analyzing a 
wafer of Claim 23, further comprising removing a native oxide layer from at least one of 
the first and second surfaces of the wafer. Shabani ei al does not teach that the method 
of quantitatively analyzing a wafer of Claim 23, further comprising removing a native 
oxide layer from at least one of the first and second surfaces of the wafer made of 
nickeL M33-0998 teaches this feature. M33-0998 teaches that the wafer is made of 
nickei. It. would have been obvious to one of ordinary skill at tne time the invention was 
made to modify Shabani et al with M33-0998 because M33-0998 suggests the rest is 
valid for both nickel and copper metal impurities (Abstract). 

34. For Claim 33, Shabani et a! teaches the method of quantitatively analyzing a 
wafer of Claim 32, Wherein removing a native oxide later includes removing the native 
oxide layer by vapor phase decomposition. Shabani et al does not teach that the 
method of quantitatively analyzing a wafer of Claim 23 further comprising nickel. M33- 
0998 teaches this feature. M33-0998 teaches that the wafer is made of nickel. It would 
have been obvious to one of ordinary skill at the time the invention was made to modify 
Shabani et al with M33-0998 because M33-0998 suggests the test is valid for both 
nickel and copper metal impurities (Abstract). 
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35. For Claim 34, Shabani et ai teaches the method of quantitatively analyzing a 
wafer of Claim 32, wherein removing a native oxide layer from at lest one of the first 
surface and second surface of the wafer occurs before heating the first surface of the 
wafer. Shabani et al does not teach that the method of quantitatively analyzing a wafer 
of Claim 32 further comprises nickel. M33-0998 teaches this feature. M33-0998 teaches 
that the wafer is made of nickel (Abstract). It would have been obvious to one of 
ordinary skill at the time the invention was made to modify Shabani et al with M33-0998 
because M33-0998 suggests the test is valid for both nickel and copper metal impurities 
;(Abstract). 

36. Claims 29- & 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shabani et al, M33-0998 and in further view of Gilton (US6.1 94326). Regarding Claim 
29, Shabani et al in combination with M33-0998 teach all of the claim limitations of 
Claim 23. Shabani et al and M33-0998 both do not teach cooling the first surface of the 
wafer includes cooling the wafer via a fluid solution. Gilton teaches this feature. Gilton 
teaches the use of fluid solutions for rinsing etched wafers (Abstract). It would have 
been obvious to one of ordinary skill at the time the invention was made to modify 
Shabani et al and M33-0998 with Gilton because rinsing with fluid solution below a 
temperature of 0°C allows for greater control over the etching process (Abstract). 

37. For Claim 30, Shabani et al in combination with M33-0998 teach all of the claim 
limitations of Claim 23. Shabani et al and M33-0998 both do not teach cooling the first 
surface of the wafer includes cooling the wafer via a fluid solution. Gilton teaches this 
feature. Gilton teaches the use of fluid solutions for rinsing etched wafers (Abstract). It 
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would have been obvious to one of ordinary skill at the time the invention was made to 
modify Shabani et al and M33-0998 with Gilton because rinsing with fluid solution below 
a temperature of 0°C allows for greater control over the etching process (Abstract). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bobby Ramdhanie, Ph.D. whose telephone number is 
571-270-3240. The examiner can normally be reached on Mon-Fri 8-5 (Alt Fri off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's. . 
supervisor, Walter Griffin can be reached on 571-272-1447. The fax phone number for 
Ihe organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (F.BC) at. 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1 000. 
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